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Executive Summary

Introduction

The Minnesota Department of Transportation (Mn/DOtuhder the Minnesota Guidestar
program, in partnership with the Federal Highwayraistration (FHWA), City of St. Paul and
AGS Group, and with the participation of ten Ci@enter/Rice Park area parking facilities, has
concluded an ITS operational test of an advancekingainformation system in downtown St.
Paul. In general, the test consisted of the implgat®mn and operation of electronic signs
displaying real-time parking availability informati for special events in the Civic Center/Rice
Park area of downtown St. Paul.

This report documents the evaluation analysis asdlts of the operational test. The evaluation
assesses the impact/effect of the advance parkifiogmation system on the motoring public,
parking facility operators, roadway system operatjoand other ITS systems in St. Paul, and
documents the system costs, technical capabilii@ssferability, and any legal or institutional
issues encountered during the test.

Test Period

The implementation of Advanced Parking componeras wonducted in late 1995 and early
1996. The system first became partially operatiamdllarch 1996 during the State High School
Tournaments and fully operational in November 19%96e system will continue in full
operations indefinitely after the operational test.

Data Gathering and Data Set
Several pieces of data were collected as part efoferational test's independent evaluation.
Those data collection activities are describedwelo

Motorist Surveys- A mail-back questionnaire was distributed to omsts as they exited

participating parking facilities during special et® in downtown St. Paul. A total of 9,750
guestionnaires were distributed during the MinnesBtate High School Wrestling and Boys
Basketball Tournament in March 1996. Of the 9,75@tributed, only 122 (1.25%)

guestionnaires were returned. However, since theleimentation of Advanced Parking
components was delayed and the system was onlylpadperational, it was determined that
the results from the questionnaire were not reptesge of a fully operational system. The
results of the March 1996 survey were not usetieretvaluation.

During the Smithsonian Exhibition in October/Noveani996, a total of 9,500 questionnaires
were distributed. Of the 9,500 distributed, 13%%4) questionnaires were returned. The results
of these surveys were used to evaluate the maaaistessment of Advanced Parking.

Parking Operator InterviewsParticipating parking operators were intervievied\pril 1997 to
evaluate the parking operators' assessment of AddaRarking. At least one representative
from each of the ten participating parking facgiwere interviewed.

Traffic Related Data Traffic related data includes turning movememiirds at West 7th St. &
Kellogg Blvd. and West 7th Street & West 5th Stréetvel time studies on two routes, parking
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occupancy routes, and roadway volume counts. Traffiated data was collected during the
following events:

1995 Boys Basketball Tournament, March 23-25, 1995
Rainbow Foods Kids Fest, February 25, 1996

1996 Wrestling Tournament, February 29, 1996

1996 Hockey Tournament, March 7, 1996

1996 Boys Basketball Tournament, March 21, 1996
Smithsonian Exhibition, November 1 and Novembetr386

Due to a combination of Advanced Parking instalatdelays, system malfunctions, and a lack
of before/after data comparison components, ondytthffic-related data collected during the
Smithsonian Exhibition were used to evaluate theaich of Advanced Parking on roadway
system operations.

Project Partner Interviews Project partners were interviewed in April/Ma§9¥ to document
any legal or institutional issues encountered dutime operational test and to determine the
transferability of Advanced Parking. There were ogalt of nine persons interviewed who
represented FHWA, Mn/DOT, city of St. Paul Depanmimef Public Works, city of St. Paul
Department of Planning and Economic Developmert,ABS Group.

Report Format

The Evaluation Report is structured in two mairtises. Evaluation of Operational Test section
reports on general findings which address eachhefBvaluation Goals and Objectives and
draws conclusions for eacmdividual Test Plan Evaluations section reports on more specific
findings for each hypothesis tested during the afmmal test. There are eight Individual
Evaluation Test Plans and each has its own subseai described in the Detailed Evaluation
Plan.

Relation to I TS National Goals

The ITS National Goals are addressed by the St Rawanced Parking Information System
Operational Test goals. The chart on the follompage shows the relationship of Advanced
Parking Goals to ITS National Goals. Advanced Reykin St. Paul did not demonstrate
increased efficiency and capacity of the surfaemgportation system, which would reduce
energy and environmental costs, but it did not elzse them either. It is believed that Advanced
Parking enhances personal convenience and corafdrgnces present and future productivity of
event parking, and will help create an environnfentiTS to flourish -- by enabling other U.S.
cities to develop and deploy similar systems.
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National ITS
Goals

St. Paul
Advanced
Parking Goals

Improve the
safety of the
Nation's surface
transportation
system

Increase the
operational
efficiency and
capacity of the
surface
transportation

Reduce energy
and
environmental
costs

Enhance present
and future
productivity

Enhance persona
mobility,
convenience and
conform of the
surface
transportation

Create an
environment in
which
development and
deployment of
ITS can flourish

system system

1. Evaluate user
acceptance of
Advanced
Parking

2. Evaluate the
potential impacts
on the surface
transportation
system and the
affected
environment

3. Evaluate the
applicability of
Advanced
Parking to
support other ITS
projects in St.
Paul

4. Evaluate
technical
performance of
Advanced
Parking

5. Document the
costs of
Advanced
Parking

6. Document the
effect of
institutional,
legal and private
sector issues

7. Evaluate the
transferability of
the system

Key Findings
Evaluation of the St. Paul Advanced Parking Infarora System Operational Test had the
following results:

1. Advanced Parking is perceived beneficial to phaeticipating parking operators and the
city of St. Paul; each would like the system totcare and be expanded throughout the
downtown, and be used weekdays.

2. Most motorists responding to the mail-back symtmught the system has value; results
on the use and efficiency of the system are inecmiot; there were insufficient
evaluation funds to perform a more effective survey

3. There were some improvements on the surfacesgoatation system, but the
improvements could not be attributed directly tovAdced Parking; estimated delay per
vehicle decreased at critical intersections, aadelrtime on selected routes decreased.
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4. Advanced Parking signs with full matrix displdyave sufficient capabilities to support
other traffic functions in downtown St. Paul; Adead Parking counter signs alone do
not have sufficient capabilities to support othaffic functions in downtown St. Paul.

5. Advanced Parking performed well technically aftee system was debugged; system
components are integrated and function as designed.

6. Advanced Parking provides real-time parking iinfation. The accuracy of the

information is directly dependent on the parkingemors' cooperation in setting the

counters.

It costs about $2,425 per month to operate aaidtain the current system.

There were no institutional, legal, or privagetsr issues which had a significant effect

on the operational test.

9. Private sector contributions accounted for mben 21% of the cost of the operational
test; public partners indicated satisfaction inleéhesl of private sector participation in the
funding of the test.

10. Advanced Parking is transferable to other €iwehout significant modification.

© N

L essons L earned

1. The roles and responsibilities of each publid g@mivate partner need to be clearly
identified to ensure efficient implementation, aggen, and maintenance of the system.

2. Participating parking facilities need adequaperator training, communication, and

support in order to effectively operate their pmmtdf the system and deal with unplanned
circumstances and technical difficulties. Operatalso need to stay on top of staff
training, particularly with staff turnover.

3. A contractor with similar traffic control equigmt installation experience is critical in
order to prevent delays in installation and opersati
4, Project scheduling should allow for a systenidedion and testing period to identify and

correct any functional problems within the systemmpto full operation and evaluation.

Purpose of Operational Test
The purpose of the St. Paul Advanced Parking Inébion System (Advanced Parking)
operational test is to determine the ability ofaaritomated, real-time parking information and
guidance system to:

» Provide efficient and user-friendly access to spevent parking

* Reduce travel and congestion by motorists in $eafrparking in downtown St. Paul

* Improve management and utilization of parking weses in the Civic Center/Rice Park

area of downtown St. Paul.

Background

One of the primary focuses of downtown economiovagtis the visitor industry. Downtown St.
Paul has more than four million visitors each yedthough adequate parking is currently
available in the downtown, many visitors experieditgculty in finding the available parking.

The city of St. Paul facilitated the implementatanmd evaluation of the operational test. The test

was to demonstrate the practical means of extenditignesota Guidestar, Mn/DOT=s
Intelligent Transportation System program, beydmel transit and roadway components of the
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travel system to include management of trip endktha parking component of the total travel
system involving both private and public parkingilities.

Description of Operational Test

Mn/DOT (Minnesota Guidestar), the project manadegmed with several public partners,
FHWA, city of St. Paul Department of Planning ancb&omic Development, city of St. Paul
Department of Public Works, and one private partd€S Group, to conduct a one-year St.
Paul Advanced Parking operational test. The test paaformed in the Civic Center/Rice Park
area of downtown St. Paul.

While downtown St. Paul did not have a shortageatking during the operational test, a
perceived lack of ready access to parking had bepeatedly identified as a problem in the
downtown area. The operational test consistedeofdtowing:

» Determination of parking stall occupancy by p#pating parking operators during
special events in downtown St. Paul and instaniaé&@nsmission of available parking
to the Saint Paul Traffic Control Center (TCC)

* Instantaneous transmission of information on awdd parking by the St. Paul TCC to
electronic message signs

* Wireless, automated parking advisory signs platesppropriate locations to display the
number of stalls available at parking ramps or \eith direction arrows to the ramps or
lots

The participating parking facilities and operatmmduded the following:
* Victory Ramp (Victory Parking Inc.)
* Garrick Ramp (Victory Parking Inc.)
* Civic Center Ramp (APCOA Inc.)
» Radisson Hotel Ramp (Radisson Hotel)
* Landmark Ramp(Central Parking)
* Lowry Ramp (Central Parking)
» Cleveland Circle Lot(Emperial Parking); the Pldz# withdrew from the test due to a
change in operations and technical issues
* United Gold Ramp & Surface Lot (United Hospital)

Operational Test Objectives
The test was designed to accomplish the following:

* Provide motorists coming to Civic Center/Rice Pakea events with real-time
information regarding the occupancy status of paylacilities plus directions for the
best routes to open parking facilities using arormated system of variable message
signs.

* Improve event traffic flow, reduce congestion, roye air quality, and avoid backups
onto the freeways.

» Coordinate development and operation of an advhpeeking information system with
the Major Traffic Generator Signing Project (a jdiun/DOT, city of St. Paul, and city of
Minneapolis initiative to manage special eventfitafand the During Incidents Vehicles
Exit to Reduce Travel time project (DIVERT, a joiMn/DOT and City of St. Paul
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initiative to manage traffic diverted by freewaycitents) which are currently being
planned and implemented through the Minnesota Gtad@rogram.

» Develop inter-jurisdictional operations and manatece strategies.

* Involve public and private parking facility opesed, as well as Civic Center and Ordway
operators, in project funding and in developmerd afarketing strategy.

* Create understandable, user-friendly, fast aneceie access for motorists coming to
Civic Center/Rice Park area events.

» Maximize use of existing visitor parking in thevi€i Center/Rice Park area.

Evaluation of Operational Test Goals and Objectives

The evaluation goals are general statements thiedéhe "hoped for" outcomes of the
Evaluation Plan -- what the evaluation is strivimgaccomplish. The overall findings of the
Advanced Parking evaluation goals and objectiveagsented below:

Goal 1 - Evaluate user acceptance of Advanced Parking

The users of Advanced Parking during the operatitash were: participating parking operators,
city of St. Paul, motorists attending special esetn/DOT and FHWA. There was definite
acceptance of Advanced Parking by the participgbadking operators and the City of St. Paul,
and general acceptance by motorists, Mn/DOT and BHW

Objective 1.1 - Assess the value/worth of Advanced Parking to thetomist

Evaluation of the value of Advanced Parking to migts is based on a mailback postcard
survey. This type of survey typically has a veryaimeturn, and those returned cannot be
considered a valid statistical sample. Howeverretheere insufficient funds budgeted for the
operational test evaluation to perform a more éffecsurvey.

A total of 19,250 mail-back motorist surveys wergtributed at participating parking facilities --
9,750 during the Minnesota State High School Wirggthnd Boys Basketball Tournaments in
March of 1996, and 9,500 during the Smithsonianilikbn in November of 1996. Although
the system was thought to be fully operational iardh of 1996, there were several technical
failures during the events (e.g., system shutdowmsgcurate parking occupancy data) and
responses from those events (122 out of 9,750nharencluded in the evaluation. The 9,500
mail-back surveys were distributed November 4-B®6lduring the Smithsonian Exhibition and
139 (1.5%) were returned.

It is concluded that Advanced Parking has valu¢hto motorists -- based on those motorists
responding to the survey.

Findings of Objective 1.1 (based on the mailbacskesy) are summarized below:

* Most responders found the parking availability nsigeasy or somewhat easy to
understand and follow

* Less than half of the responders who saw the Ack@Parking signs used them to find
parking.

* Over half of the responders who used Advancedifgaround it helpful in deciding
where to park compared to the last time they paikethis area of St. Paul before
Advanced Parking
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» There was an overall improvement in travel timesefected routes within the project
area.

Objective 1.2 - Assess the value/worth of Advanced Parking to tlaeking operator
There is a value of Advanced Parking to the parlopgrator. Findings of Objective 1.2 are
summarized below:
» Operators perceive the system as beneficial.
» Occupancy rates at participating parking facgitveere higher; however, it is unclear if it
is due solely to Advanced Parking.

Objective 1.3 - Assess the value/worth of Advanced Parking to they©f St. Paul

All the project partners recognized the value/wathAdvanced Parking to the city. City of St.

Paul officials indicated the value of Advanced Ragkis measured by the potential impact of the
surface transportation system as well as poteatiahomic impacts of Advanced Parking. City
officials believe Advanced Parking will enhance timlity of St. Paul to attract special events
and potentially provide more efficient access tovdimwn businesses. The city would like to
expand the system throughout the downtown.

Objective 1.4 - Assess the value/worth of Advanced Parking to FHWA

The value of Advanced Parking to FHWA is linkedthe impact of Advanced Parking on the
ITS national goals shown in the chart on the follgvpage. Advanced Parking in St. Paul did
not demonstrate increased efficiency and capadith® surface transportation system, which
would reduce energy and environmental costs, bdidinot decrease them either. It is believed
that Advanced Parking enhances personal convenamteomfort, enhances present and future
productivity of event parking, and will help creae environment for ITS to flourish — by
enabling other U.S. cities to develop and deploylar systems.

Objective 1.5 - Assess the value/worth of Advanced Parking to Mn/DO
* Advanced Parking was beneficial to Mn/DOT for tbkowing reasons:
* The partnership between Mn/DOT and St. Paul westit w
* The public/private partnership went well
* The operational test was completed on schedulevéhth budget
* Advanced Parking has the potential to benefitoi@nesota cities

Goal 2 - Evaluate the potential impacts on the surface trgastation system and the affected
environment.

There were some improvements on the surface tra$jpm system, but it could not be
determined that the improvements were attributedbkedvanced Parking.

Objective 2.1 - Assess the net effect on congestion within the pobjare.
The net effect of Advanced Parking on traffic costge is limited. The findings of Objective
2.1 are summarized below:
» Level of Service at selected intersections did e¢lwnge, however estimated delay per
vehicle was reduced
» Travel Time on selected routes improved (decrgased
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Objective 2.2 - Assess the volume of traffic rerouted as a resultle systen.
There was no evidence of a change in the propodforolume at key locations in the project
area based on parking availability information pded by the system.

Goal 3 - Evaluate the applicability of Advanced Parking tagort other ITS projects in St.
Paul.

Advanced Parking signs with full matrix displaysutgbbe used to support other ITS projects in
St. Paul. The extent of support the Advanced Pgrlsystem could provide to specific ITS
projects was not determined.

Objective 3.1 - Assess the applicability of the system for extensto support other traffic
functions in downtown St. Paul.
The findings of Objective 3.1 are as follows:
» Advanced Parking signs with full matrix displayavie sufficient capabilities to support
other traffic functions in downtown St. Paul.
* Advanced Parking counter signs alone do not haffecigent capabilities to support other
traffic functions in downtown St. Paul

Goal 4 - Evaluate the technical performance of the Parkingfbrmation Systen.
The technical performance of the system was acolepédter an ample "debugging” period.

Objective 4.1 - Assess the performance and reliability of the ovésystem.

Objective 4.2 - Document the amount of time the system was operal@and available.
The findings of Objective 4.1 and 4.2 are presebtddw:
* The system operated without any logged failurés 55the operational test.
» After a six-month "debugging" period, the systepemted without any logged failures
96% of the time.

Objective 4.3 - Assess how well the system components were intedrabgether and
performed.
The evaluation found the system components werkintegrated and functioned as designed.

Objective 4.4 - Assess the performance of the parking managemerdteays to provide
accurate, real-time parking information.

Advanced Parking provides real-time parking infotiota The accuracy of the information is
directly dependent on the parking operators' cadmer in setting the counters.

Goal 5 - Document the costs of the Parking Information Syste
All project costs and partner contributions wereutoented by entity and were used to estimate
the cost of continued use and future expansion.

Objective 5.1 - Document the actual costs (by entity) of the op&ratl test.

The documented total costs of the operationalvwest $1,190,000. The contributions by project
partner are summarized below:
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MN Guidestar $850,500* 71.5%
City of St. Paul $ 84,300 7.1%
AGS Group $189,500 15.9%
Parking Facilities $ 65,700 5.5%

* Includes $600,000 FHWA support.
Objective 5.2 - Estimate the operational costs for future deploynten

The estimated operational costs for future deployraee presented below. A full explanation of
the cost estimation in found in tisgstem Cost Test Plan Evaluation.

Management and Coordination Equipment and Installation

System Planning and Design $3,000/loc. Electroigos $49,550/sign
System Deployment $3,500/Ioc. Static Signs $2,230/s
Management and Coordination $2,300/loc. Communindtines $4,620/loc.
Total $8,800/loc Parking Facility Equipment  $7,846ility
Operations and Maintenance System Software variable
Labor $1,125/mth. Startup/Testing/Training $1, 100/
Communication Lines $1,300/mth.

Total $2,425/mth

Goal 6 - Document the effect of institutional, legal, and igate sector issues.
There were no institutional, legal, or private segéssues which had a significant effect on the
operational test.

Objective 6.1 - Identify significant institutional and legal issuegncountered with initiating
and implementing the operational test, and appratke extent of their impacts.
There were several institutional issues identifiedwever they had little or no effect on the
operational test. The findings for Objective 6.& presented below:

* No legal issues identified.

* Roles and responsibilities of project partnersewest clearly defined early in the test.

« Communication between project partners is veryortgmt.

Objective 6.2 - Identify concerns and objections of parking facyitoperators to share real-
time information, and summarize how resistance wasrcome.

There was only one parking facility operator whsed a concern about displaying availability
information. The concern was that their businesgsndit have anything to gain since their ramp
typically reached capacity without Advanced ParkiRgrthermore, they were concerned about
the system displaying erroneous information, asotild only hurt their business. No other
concerns or objections of parking facility operataere raised.

Objective 6.3 - Identify level of participation from parking operats that were approached to
participate in the test and reasons for low/no paipation.

There was an excellent level of participation frparking operators. All parking operators who
were approached about the operational test chogmaricipate. In fact, there were parking
operators who wanted to participate but could mogrder to keep the size of the system at a
reasonable level for the test. One operator withdiaring the test because of what is perceived
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to be a lack of interest, since the lot is usednduthe weekdays for employee parking, and only
on evenings and weekends for event parking.

Objective 6.4 - Identify significant institutional issues that maynpact the development of the
system or the long-term operation of the parkinganmation system.

There were no significant institutional issues tifesd that would impact the deployment of the
system or the long term operation of the parkirfigrmation system.

Objective 6.5 - Identify the level of private sector participatidn the funding of the test.

Private sector contributions accounted for morentBa% of the cost of the operational test.
Public partners indicated satisfaction in the lexMgbrivate sector participation in the funding of
the test.

Objective 6.6 - Document any lessons learned in soliciting and aibiag private sector
support.
There were several lessons learned in soliciting) @lotaining private sector support and are
presented below:
* Public education and involvement early on wouldpht promote private sector
participation and contributions.
* Marketing and salesmanship skills are neededttacatprivate sector participation and
contributions.

Goal 7 - Evaluate the transferability of the syste
The system is transferable without significant riodtion.

Objective 7.1 - Assess the influence of St. Paul-specific charai@cs, and external factors,
on outcome of the operational test.

There were no St. Paul-specific characteristicexaernal factors which unduly influenced the
outcome of the operational test.

Objective 7.2 - Document"lessons learned” from the operational test, based practical
experience, and suggest system modifications fgrldgment in St. Paul and other sites.
The following lessons were learned:
 The roles and responsibilities of each public andate partner need to be clearly
identified to ensure efficient implementation, aaen, and maintenance of the system.
» Participating parking facilities need adequate rafpe training, communication, and
support in order to effectively operate their pmmtof the system and deal with unplanned
circumstance and technical difficulties. Operatatso need to stay on top of staff
training, particularly with staff turnover.
» A contractor with similar traffic control equipmieimstallation experience is critical in
order to prevent delays in installation and operati
* Project scheduling should allow for a system \alwh and testing period to identify and
correct any functional problems within the systemnto full operation and evaluation.

There were several suggested system modificatderdified by project partners:
* Do not combine two parking facilities' availabfgses on one sign panel.

Advanced Parking Information System Evaluation Report 11 HNTB Corporation



* Add signs on the surrounding freeways that idgrtie event and direct the motorist to
the desired exit.

* Improve the accuracy and transmission speed ahtbamation to the signs.
* Add more signs.

* Increase the visibility of signs (letter heighgesof sign, color, etc.).
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Motorist Assessment Test Plan Report

Objective 1.1 - Assess the value/worth of Advanced Parking to the motorist

The purpose of this objective is to assess the mstdb perceptions of Advanced Parking.
Specifically, the evaluation assessed the percerdgagotorists who saw the message signs and,
of those who saw the signs, how easy it was to nstaled and follow them. Additionally, the
evaluation will determine if the motorists percele decrease in the time it took to park due to
the message signs.

The primary source of data is a postcard mail-bankrey distributed to motorists parked at
participating parking facilities during the selattgpecial events. The survey was handed to the
motorists when they were exiting the parking faégilafter the event. The motorists were
expected to complete the survey and deposit it timomail. See the Appendix for a sample of
the parking survey questionnaire.

Note: It was anticipated that surveys would also be ithsted at non-participating parking
facilities during the selected special events, thasea discussion with the operator of these lots.
The closest lot to the Civic Center was the WedtliBing Parking Lot, which was operated on
the "honor system". The lot operator agreed to igma person to distribute surveys during
special events, but discontinued this after thet #vent because very few event-goers parked
there. Other non-participating parking facilitiesar around the project area did not remain open
during Civic Center evening and weekend events.

Summary of Findings

* 91% of the survey respondents who saw the maigrsssaid they were easy to
understand and follow.

* 40% of the respondents who saw the matrix sigiustsay used them to find parking.

» 87% of those who said they used the signs foueohthelpful in deciding where to park,
compared to the last time they parked in this area.

* 45% of the survey respondents said they savedenage of 11 minutes compared to the
last time they parked in this area

* 98% of survey respondents who used the static sigecting thento parking facilities
found them easy to follow.

» 88% of respondents who used the static signstaigethemfrom the parking facility to
the special event found them easy to follow.

* 83% of respondents who used the static signsifectibnsfrom the parking facility to
the freeway system after the event found them easy to follow.

Key Conclusions
* Motorists found Advanced Parking easy to undedstand follow.
* Those people who used Advanced Parking foundfinle
 Due to a very small response to the survey (1.48ratl), the results may not be
representative.

Hypothesis 1.1.1 - There are a greater number of motorists who pereei@ benefit of the
parking availability (matrix) signs, compared to tise who do nb
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MOE 1 - Ease/difficulty in finding parking before and durig the tes

Discussion of Findings

A total of 9,500 mail-back surveys were distributdtbvember 4-10, 1996 during the
Smithsonian Exhibition and 139 (1.5%) were return@d the 139 respondents, 113 (81%)
reported they saw the Advanced Parking signs an ey to park. 104 respondents (90%) said
it was easy to understand and follow the signs;dwan only 46 (40%) actually used the parking
availability information on the signs to find pamli that day. When asked to recall the last time
they parked in the project area, 40 (87%) of thee®pondents who used the Advanced Parking
signs to park, indicated the Advanced Parking sgjmawving available parking were helpful in
deciding where to park. There were 39 (34%) respotsgdwho found it easier to park this time
while 61 (53%) did not find it any easier; 32 (28%)ported it saved them time parking. The
average estimated perceived time savings was ldtesn

Supporting Data

The motorist survey responses applicablelypothesis 1.1.1 are summarized below. A total of
19,250 mail-back motorist surveys were distribudegbarticipating parking facilities during the
Minnesota State High School Wrestling and Boys BH#sk| Tournaments in March of 1996 and
during the Smithsonian Exhibition in November 0B&9Although the system was thought to be
fully operational in March of 1996, there were savéechnical failures during the events (e.g.,
system shutdowns, inaccurate parking occupancy dathresponses from those events (122 out
of 9,750) are not included in the evaluation. Thofving summary represents the returned
surveys distributed November 4-10, 1996 during $n@thsonian Exhibition when the system
was fully operational. A total of 9,500 surveys weéistributed and 139 (1.5%) were returned.

3. On your way to park at this location, did yoe se&y message signs about available parking in
downtown garages or lots?

Total 139

Yes 113 81.30%
No or don'trecall 23 16.5%
No Response 3 2.2%

4. How easy is it to understand and follow the s®gn

Total 115

Very Easy 57 49.6%
Somewhat Easy 47 40.9%
Not Easy 11 9.6%
No Response 0 0.0%

Did you use the signs to find your parking space?

Total 115
Yes 46 40.0%
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No 69 60.0%
No Response 0 0.0%

Think about the time(s) you parked in this areabatut the same time of day.

6a. Were the signs showing available parking héipfdeciding where to park compared to last
time?

Total 46
Yes 40 87.0%
No 6 13.0%

6b. Was it easier to find a place to park compéoddst time?

Total 115

Yes 39 33.9%
No 61 53.0%
No Response 15 13.0%

6¢. Did it take less time to find parking compatedhe last time?

Total 115

Yes 32 27.8%
No 48 41.7%
Don't Know 14 12.2%

No Response 21 18.3%
6d. By how many minutes?

Total 69
Don't Know 6
Average of 63 Responses 11 Min.

The results foHypothesis 1.1.1 are mixed. Of the respondents who saw the parkmadadility
signs on their way to park, over 90% found theny\easy or somewhat easy to understand and
follow, but only 40% said they used the informatiom the signs to find parking. There may
have been some uncertainty as to what is meantuubyngd the sign" to find parking. If the
motorist had predetermined where he or she waaroand the Advanced Parking sign showed
available spaces at that location, did the motSuse" that information to park where he/she had
planned? The answer should be "yes" but it is betlethat most responded "no" unless they
diverted to another location because of the signs.

However, of the 40% who said they used the infolmmadbn the signs to find parking, nearly all
found it helpful to find a place to park comparedhe last time they parked in this area.

It is concluded that the parking availability sigare beneficial to the motorist requiring parking.
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Hypothesis 1.1.2 - There are a greater number of motorists who findetstatic signs helpful in
locating the desired parking ramp, the special evé&mom the parking ramp, and access to |
35E and 1-94 from the parking ramp, compared to t®who do nb

MOE 2 - Adequacy of signing/directions from the parking $itéo the event and finding route
home after the event.

Discussion of Findings

A total of 9,500 mail-back surveys were distributdbvember 4-10, 1996 during the
Smithsonian Exhibit and 139 (1.5%) were returnedes@ion 7 on the survey was directed at
Hypothesis 1.1.2. Of the 139 respondents, 64 (4bi@8tcated they did not see or did not use
the static signs directing them to parking fa@sti Of the 66 (47%) individuals who used the
static signs, 65 (98%) found the static signs \eagy or somewhat easy to follow. Of the 139
total respondents, 69 (49.6%) indicated they didsee or did not use the static signs directing
them from the parking facility to the special evedf the 48 (35%) individuals who used the
static signs, 42 (88%) found the static signs \eagy or somewhat easy to follow. Of the 139
total respondents, 55 (39.6%) indicated they didsee or did not use the static signs directing
them from the parking facility to the freeway systafter the event. Of the 70 individuals who
used the static signs, 58 (83%) found the stagicssvery easy or somewhat easy to follow.

Supporting Data

The motorist survey responses applicablelypothesis 1.1.2 are summarized below. A total of
19,250 mail-back motorist surveys were distribudegbarticipating parking facilities during the
Minnesota State High School Wrestling and Boys B#sk| Tournaments in March of 1996 and
during the Smithsonian Exhibition in November oB&9However, Advanced Parking was not
fully operational in March of 1996 and responsesnfithose events (122) are not included in the
summary. The summary below represents the retisneays distributed November 4-10, 1996
during the Smithsonian Exhibition. A total of 9,580Qrveys were distributed and 139 (1.5%)
were returned

7. Regarding the various arrow direction signsagdeindicate your reaction to each type:

All Respon-
Respon- dents who
dents followed
(139) the signs
Did not No Total Very Easy| Somewhat Not Easy
see or did| response Easy
not use
A — Signs TO where you parkeq 64 9 66 33 32 1
(46.0%) (6.5%) (47.5%)
B — Signs FROM where you 69 22 48 20 22 6
parked TO the special event (49.6%) (15.8%) (34.5%)
C - Signs FROM where you 55 14 70 35 23 12
parked TO |-35E or |-94 (39.5%) (10.1%) (50.4%)
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Conclusions

The survey results clearly indicate the motorist®wsed the static signs in locating the desired
parking ramp, the special event from the parkimgpaand access to I-35E and 1-94 from the
parking ramp found the sign&ry easy or somewhat easy to follow. It is assumed that if the
motorist used the signs and found them easy toviplthen the signs were helpful. Persons
familiar with downtown St. Paul would not be loogifor directional signing.

Measurement 1.1.3 - Surveys of motorists will identify reasons why thaysed non-
participating operators and how the parking systemuld be improved to assist the motdris

The following motorist survey questions were usadliis measurement.

8. If you saw either the parking availability or@w directions signs, please indicate how they
can be improved.

9. Please tell us other ways that the parking médron system could be improved.
MOE 3 - Reasons why event motorists used non-participating operators
MOE 4 - How the system could beimproved to assist the motorist

MOE 3 and the first part oHypothesis 1.1.2 were to be addressed by a second motorist survey
distributed at non-participating parking facilitehiowever the second survey was not
implemented since there were no non-participatadkipg lots available for survey distribution,
as previously discussed under Supporting Data jmokhesis 1.1.1.

Discussion of Findings
A total of 9,500 mail-back surveys were distributatl participating parking facilities on
November 4-10, 1996 during the Smithsonian Extohitiand 139 (1.5%) were returned.
Questions 8 and 9 on the survey were directedl @E 4 and the second part éfypothesis
1.1.2. Of the 139 total respondents, 70 did not respamdjuestion 8 about thparking
availability signs. Of the 69 who did respond:

31.9% indicated there was no need for improvemetiteoparking availability signs,

39.1% indicated a need for larger signs or lettgrin

31.9% indicated a need for more signs,

13.0% indicated a need for more information,

11.6% indicated a need for better color coordimatand

8.7% indicated a need for more or different graghic

Of the 139 total respondents, 81 did not resporguistion 8 about theatic directional signs.
Of the 58 who did respond:
31.0% indicated there was no need for improvemetiteostatic directional signs,
36.2% indicated a need for larger signs or letggrin
39.7% indicated a need for more signs,
22.4% indicated a need for more information,
20.7% indicated a need for better color coordimatand

Advanced Parking Information System Evaluation Report 17 HNTB Corporation



10.3% indicated a need for more or different grephi

Of the 139 total respondents, 73 provided suggestan how the parking information system
could be improved (Question 9), 40 of which are liapple to Advanced Parking. Those
responses are tabulated below.

10 individuals indicated the parking informatiors®m was a "good job",

8 individuals indicated the signs were confusing,

7 individuals indicated a need for better signhilgi,

4 individuals indicated a need for more frequerdatmg of information,

4 individuals indicated a need for more signs dingcto freeways,

3 individuals indicated a need for earlier informoatsigns, and

4 individuals suggested offering a parking guide.

Supporting Data

The motorist survey responses applicableHtgpothesis 1.1.2 are summarized below. The
summary below represents the returned surveysitdisgd November 4-10, 1996 during the
Smithsonian Exhibition.

Recommended | mprovements
Availability Signs  Directional Signs

No Need for Improvement 22 18
Larger Sign/Lettering 27 21
More Signs 22 23
Better Color Coordination 8 12
More Information 9 13
More/Different Graphics 6 6
Other 6 4
Total Respondents 69 58
Conclusions

The survey return rate was very low and therefbeeresults may not be representative of the
people attending special events in downtown Stl.Fdso, the maximum allowable size of a
postcard limited the number of questions in theayrand of course there was no opportunity to
probe answers to the questions. It is recommentat for future projects of this nature,
techniques should be explored to increase publiaremess of the project. To determine
motorists' opinions of Advanced Parking, on-siteveys during the events, or telephone surveys
of pre-event ticket holders after the event aremgnended.
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Parking Operator Assessment Test Report

Objective 1.2 - Assessthe value/worth of the system to the parking operator.
The purpose of this objective is to determine thlie of Advanced Parking and how it could be
improved from the perspective of the parking operat

The evaluation relies on occupancy data, with aitlout the Advanced Parking system, and
operator interviews. The occupancy data reflea@sntiimber of parking spaces filled during each
selected special event at each of the participatawjities. The operator interviews were

designed to disclose the value of the system tg#nking operator from the perspective of the
parking operator.

Occupancy data was obtained automatically at peating parking facilities for all selected
events. A moderator conducted face-to-face intersiwith the parking operators. The interview
responses were tape recorded and transcribed peoma@anent record.

Note: During the planning of the evaluation, operatorsiof-participating parking facilities in
the project area indicated they would be open duewvents. Therefore, it was anticipated that
occupancy data would be collected for non-partioigaparking facilities during the selected
special events. However, during the operationalgesod these facilities were not open or were
operated without an attendant. As a result, ocatypdata was not collected for those facilities.

Summary of Findings
» Parking occupancy rates increased when Advancdahgavas used
» Parking operators see the system as beneficial
* Most operators are interested in continued pasten and expansion of the system
throughout downtown and weekdays.
» Parking facility operators need information abaarigoing costs before they can
determine their willingness to pay.

Key Conclusions
* Due to fluctuations in special event attendancenduthe test, it cannot be stated
conclusively that parking facility occupancy ratgere higher due solely to the use of
Advanced Parking.
* The use of Advanced Parking is a benefit to theafi St. Paul.
» Based on comments from participating parking figcbperators, the system should be
expanded throughout downtown and used each weékaalgdition to special events.

Hypothesis 1.2.1 - The occupancy rates for participating operators whe higher when
Advanced Parking is in use.

Hypothesis 1.2.2 - The occupancy rates for non-participating operatonsll be lower when is
not in use.

Advanced Parking Information System Evaluation Report 19 HNTB Corporation



MOE 5 - Percent occupancy of parking facility per event dog the test compared with
percent occupancy before the test, relative to ottaeilities before and during the test and size
of event.

Discussion of Findings

Participating parking facility occupancy rates weo#lected during the Smithsonian Exhibition

on Friday, November 1, 1996 (without Advanced Ragkiand Friday, November 8, 1996 (with

Advanced Parking). The overall average number okipg spaces available decreased by an
average of 27% with the use of Advanced Parkingcédahe occupancy rates for participating
facilities were higher when Advanced Parking wagdusHowever, the attendance of the
Smithsonian Exhibition was 29% higher November36lLthan it was November 1, 1996.

Daily occupancy rates were also collected during 1995 and 1996 Minnesota State High
School Wrestling, Hockey, and Basketball Tournameait the Civic Center Ramp, Victory
Ramp, and Garrick Ramp. During the Wrestling Tooreat, there was an 8.6% increase in the
number of vehicles parked (occupancy) at the C@enter Ramp in 1996 (with Advanced
Parking) when compared to 1995 (without AdvancedkiRg). The Victory-Garrick Ramps
experienced a similar increase of 11.8% from 18905%96. Attendance for the 3-day Wrestling
Tournament also increased by 22.3% from 1995 to619ehe Hockey and Basketball
Tournaments yielded similar findings. The Civic @@nRamp occupancy during the Hockey
Tournament increased by 14.2% from 1995 (withoutvakated Parking) to 1996 (with
Advanced Parking). The Victory-Garrick Ramps ocawgyaduring the Hockey Tournament
increased by 4.5% from 1995 to 1996. The attendémrcéne 4-day Hockey Tournament was
approximately the same in 1995 and 1996. The C@&mter Ramp occupancy during the
Basketball Tournament increased by 8.9% from 198thout Advanced Parking) to 1996 (with
Advanced Parking). The Victory-Garrick Ramps ocawgyaduring the Hockey Tournament was
approximately the same in 1995 and 1996. The aterelfor the 4-day Basketball Tournament
increased by 5.9% from 1995 to 1996.

Supporting Data

Table 1 below summarizes the average availableingark the Civic Center/Rice Park area
during the Smithsonian Exhibition between 11:00 .aand 8:00 p.m. "Before" data was
collected on Friday, November 1, 1996 and represpatking conditions without the use of
Advanced Parking. "After" data was collected omd&y, November 8, 1996 and represents
parking conditions with the use of Advanced Parkifidle Smithsonian Exhibition daily
attendance for both days is also summarized.
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Table 1 - Parking Occupancy With and Without Advanced Parking During Smithsonian
Exhibition

Average Smith-
Number sonian
of Spaces Atten-
Available dance
Parking Ramp Without With % change Before After % change

Advanced | Advanced
Parking Parking

Civic Center 286 137 -52%

Garrick 117 117 0%

Landmark 9 5 -44%

Lowry 93 76 -18%

Radisson 96 46 -52%

Victory 259 243 -6%

Total 860 624 -27% 17,000 22,000 29%

Table 2 below summarizes the total parking occupandhe Civic Center, Victory, and Garrick
Ramps during the Minnesota State High School Wnrestl Hockey, and Basketball
Tournaments. "Before” data was collected in Mar@95Land represents parking conditions
without the use of Advanced Parking. "After" datas collected in March 1996 and represents
parking conditions with the use of Advanced Parkiggch tournament's total attendance is also
summarized.

Table 2 - Parking Occupancy With and Without Advanced Parking During High School
Wrestling, Hockey, and Basketball Tournaments

Parking
Occu-
pancy
(# of
vehicles)
Civic Victory- Event
Center Garrick Atten-
Ramp Ramp dance
Event 1995 1996 % 1995 1996 % 1995 1996 %
change change change
Wrestling 6807 7391 8.6% 3590 4014 11.8% 47,5%2 58,161 22.8%
Tournament
Hockey 7844 8959 14.2% 5091 5319 4,59 86,211 85,924 -0.3%
Tournament
Basketball 6354 6922 8.9% 3715 3741 0.7% 42,592 45,096 5.9%
Tournament
Conclusions

The occupancy rates for participating parking faeg were higher when Advanced Parking was
used than when it was not. However, the attend&orcihe study events was also higher on the
days when Advanced Parking was used. Therefores unclear whether or not the higher

occupancy rates are due to the use of Advancedngaok in response to the higher attendance
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figures. Based on the parking occupancy data sumethabove, the results for the hypothesis
are inconclusive.

Hypothesis 1.2.3 - There are a greater number of parking operators tine test who find the
system advantageous than those who do. no

The following parking operator interview questiomsre used to measure hypothesis 1.2.3.
Do you think the Advanced Parking system was afiteineyou during the test?
Do you think it was beneficial to the city? To therking public?
Should the city continue to use the system?
Should the city expand its use throughout the down? Throughout each weekday?
Would you want to be a participant if the systeraastinued ----
in its present form (events only)
if it is expanded throughout the downtown?
if it is used throughout each weekday?

other options?

Are you willing to pay for onsite operating and mtenance costs if the system is
continued?

How can the system be improved?

MOE 6 - Operator assessment of continued use of the sysaéter the test for events and be a
participant.

MOE 7 - Willingness of operator to pay for on-site systemeoating and maintenance costs if
the system is continued.

MOE 8 - Operator assessment of employing the system atrdtirees.
MOE 9 - How the system could be improved to assist the ajoer
MOE 19 - Number of system component failures, by component.

Discussion of Findings

50% of the operators said that the Advanced Pargystem was a benefit to them. One of the
specific benefits that was mentioned by some of dperators was the Advanced Parking
counters gave them another system to use to mautivity at their location. Also, one operator
thought the system was good advertising for thepravhen signs indicated other ramps/lots
were full while there was still space availableitaded for their location. The cases where
operators thought that the Advanced Parking systasinot a benefit to them can be attributed
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primarily to their location and the nature of theperation. For example, a ramp that is always
one of the first to become full during an event \ess likely to see the benefits of the system.

A vast majority (83%) of the operators think thag tAdvanced Parking system is a benefit to the
city of St. Paul and the parking public. It wasgaegved that since visitors to downtown St. Paul
were able to more easily find available parking, ¢ity benefited from their positive experience.

67% of the operators indicated they would want éoabparticipant if use of the system is
continued for events only or expanded throughow tlowntown. 50% of the operators
interviewed stated they would continue to partitgpd operation of the system is expanded
throughout each weekday. The parking operatorsndidoffer any other possible options for
continued use of the system.

Only one operator stated he would not be willingp&y for onsite costs for continued use of the
system because he thought the parking system was Inenefit to his operation. Therefore, he
would not want to pay for ongoing operation and ntemance. The other five operators who
were interviewed said their willingness to pay forgoing operation and maintenance costs
would depend on how much those costs would be.

There was support among the parking operators rfgrl@ying the system at times other than
special events. 83% said it should be expandedigiw@ut downtown, and 67% think it should
be used each weekday.

The parking operators did make some suggestionom the system can be improved. The
following are listed in no particular order.

* Add information signs on freeways near downtown
* Replace "Reserved” message with "Contract Only"
» Do not combine two facilities on one sign panel

* Improve the accuracy and speed of the counts

* Increase the number of signs

Conclusions

Private parking operators see the system as a ibeoethe city, the parking public and to
themselves. Therefore, from the parking operatersgective, the system should continue to
operate for events and its operation should be redguh throughout downtown and used each
weekday. Based on this view from the operators pdnticipated in the operational test, the city
of St. Paul should be successful in gaining supfrorn other private parking operators for
expansion of the system.

Estimated ongoing operations and maintenance ¢ostsach operator need to be determined
before they can make an assessment on their pattmn in the payment of these costs.
Willingness to participate will also be based uplo& perceived benefit to the parking operators
to continue to operate the system.
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Operators are generally satisfied with the systadhthink it could be improved through minor
improvements and additions.
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Roadway System | mpacts Test Plan Report

Objective 2.1 - Assessthe net effect on congestion within the project area.
The purpose of this objective is to determine tbeeptial impacts of Advanced Parking on the
surface transportation system in the Civic CeniegRark area of downtown St. Paul.

The evaluation utilized traffic volumes and turnimgpvement counts at selected locations, and
travel-time runs for selected special events ughdganced Parking and compared them to
similar events without Advanced Parking. The taffolume and turning movement counts were
collected at the locations specified on the follogvimaps and correlated with available parking
spaces displayed on the signs.

Traffic volumes were collected using portable tubmunters which were laid across the

pavement and counted the number of vehicles thedgoaover them. Data was collected in
fifteen-minute intervals and provides a directioditribution of traffic. The tube counters were

put in position two hours before the beginning lué £vent and were picked up the following

day. Turning movement counts were manually colttetetwo key intersections in the project

area. Two individuals collected turning movemenssng hand-held traffic counters at each

intersection beginning one and a half hours betbee event and lasting for two hours. The

number of available parking spaces were counted posted every 15 minutes for the

participating facilities, beginning one hour befdihe event. Two persons conducted the travel-
time runs using a stop watch. Eight runs were cotedlion each route.

Summary of Findings
The key findings addressing the effectiveness ofahded Parking to manage congestion within
the project area during special events using AdedriRarking compared to similar events not
using Advanced Parking are presented below:

» Level of Service at key intersections did not den

» Estimated delay per vehicle at key intersectioas veduced by 7.1% while total volume

increased by 11.5%
» Travel Time on major streets in the project area veduced by 3.8%
» Stopped-time Delay on major streets in the prageea was reduced by 8.3%

Key Conclusions

It is difficult to draw any clear conclusions fratme key findings above since they are all based
on a one-day before/after comparison. Howeverfititengs are promising since the attendance
at the "after" event was substantially higher, asemhe associated traffic volumes on major
streets. It is noteworthy that with higher attermaiand traffic volumes, the traffic conditions
actually improved rather than worsened. Nonethelassis difficult to associate these
improvements strictly with the operation of Advaddearking.

Hypothesis 2.1.1 - There is an improvement in the level of servicesaected intersections

during special events using Advanced Parking comgeto similar events not using Advanced
Parking.
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MOE 10 - Change in Level of Service at key intersectionsthe project area before and
during the test at special events.

Discussion of Findings

Level of Service (LOS) was calculated at the irgetions of West 7th Street & Kellogg Blvd.
and West 7th Street & West 5th Street during thét&wonian Exhibition on Friday, November
1, 1996 and Friday, November 8, 1996. The AdvarRadking signs were operating on Friday,
November 8, 1996 but not on Friday, November 1,619%nalysis was conducted using the
principles of the Highway Capacity Manual, 1994 ttedi and the Highway Capacity Software,
Release 2.3 - Signals.

With the system "turned off", the intersection ok8V 7th Street & Kellogg Blvd. operated at a
LOS C and had an estimated delay of 21.1 sec/vehglthe 12:00 to 2:00 p.m. time period.
With the system "turned on", the same intersectiparated at a LOS C and had an estimated
delay of 19.0 sec/veh. The total intersection vauring the 12:00 to 2:00 p.m. time period
was 5,787 vehicles without Advanced Parking an8®&hicles with Advanced Parking.

With the system "turned off", the intersection o&8V 7th Street & West 5th Street operated at a
LOS B and had an estimated delay of 13.0 sec/veinglthe 12:00 to 2:00 p.m. time period.
With the system "turned on", the same intersectiperated at a LOS B and had an estimated
vehicle delay of 12.6 sec/veh. The total interggctzolume during the 12:00 to 2:00 p.m. time
period was 4,501 vehicles without Advanced Parkamgl 4,785 vehicles with Advanced
Parking.

Supporting Data

The table below summarizes the impact of AdvancadiRg on key intersections in the project
area. "Before" data was collected on Friday, Ndweml, 1996 during the Smithsonian
Exhibition and represents conditions without the a$ Advanced Parking. "After" data was
collected on Friday, November 8, 1996 during theitsonian Exhibition and represents
conditions with the use of Advanced Parking.

Level of Vehicle Inter-
Service Delay section
(seclveh) volume
(veh)
Time Before After Before After % Before After %
Period change change
W. 7" St.and | 12-1pm C C 24.6 18.3 -25.6% 3087 3280 6.3%
Kellogg Blvd.
1-2pm C C 17.2 19.7 14.5% 2700 3402 26.0%
12-2pm C C 21.1 19.0 -10.1% 5787 6682 15.5%
W. 7" St.and | 12-1pm B B 12.0 12.7 5.8% 2238 2353 5.1%
w. 5" st
1-2pm B B 14.0 12.5 -10.79 2263 24312 7.5%
12-2pm B B 13.0 12.6 -3.1% 4501 47885 6.3%
System Total 12-2pm C C 17.6 16.3 -7.1% 10,288 dn,4 11.5%
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Conclusions

The findings discussed above do not suppiyothesis 2.1.1 - There is an improvement in the
level of service at selected intersections during special events using Advanced Parking compared

to similar events not using Advanced Parking. Level of Service at the intersections of West 7th
Street & Kellogg Blvd. and West 7th Street & Weth Street remained steady at LOS C and
LOS B, respectively, during the Smithsonian Exhapitwith and without the use of Advanced
Parking. Although the level of service at the isegations did not change, there were some
noteworthy improvements at the intersection of Wikt Street & Kellogg Blvd. The estimated
vehicle delay decreased by 10.1% while the totarg®ction volume increased by 15.5% when
Advanced Parking was used. These findings are awiist since vehicle delay is directly
dependent on volume. The estimated vehicle deldyirgarsection volume at the intersection of
West 7th Street and West 5th Street remained velgtconstant at -3.1% and 6.3% respectively,
with and without the use of Advanced Parking.

Hypothesis 2.1.2 - There is an improvement in the travel time on majsireets in the project
area during special events using Advanced Parkingmpared to similar events not using
Advanced Parking.

MOE 11 - Change in travel time on major streets in the projerea before and during the test
at special events.

Discussion of Findings

Travel time data was collected on two routes dutimg Smithsonian Exhibition on Friday,
November 1, 1996 and Friday, November 8, 1996. Adhanced Parking signs were operating
on Friday, November 8, 1996 but not on Friday, Noler 1, 1996. Eight travel time runs were
conducted on each route for each event.

With the system "turned off", travel time on Routeaveraged 6.76 minutes and the average
stopped time delay was 2.36 minutes during the@&@®:00 p.m. time period. With the system
"turned on", the average travel time on Route 1 &48 minutes and the average stopped time
delay was 2.01 minutes.

With the system "turned off", travel time on Ro@everaged 6.75 minutes and the average
stopped time delay was 1.57 minutes during the@&®:00 p.m. time period. With the system
"turned on", the average travel time on Route 2 @&% minutes and the average stopped time
delay was 1.60 minutes.

Supporting Data

The table below summarizes the results of traveé tstudies conducted within the project area.
"Before" data was collected between 12:00 - 2:00. wn Friday, November 1, 1996 during the
Smithsonian Exhibition and represents conditionthouit the use of Advanced Parking. "After"

data was collected between 12:00 - 2:00 p.m. owulakri November 8, 1996 during the

Smithsonian Exhibition and represents conditiorth Whe use of Advanced Parking. Eight travel
time runs were conducted during these time perodsach route for each event.
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Travel Time Stopped Time

(min) Delay (min)
Route Before After % change Before After % chang
Route 1 6.76 6.18 -8.6% 2.36 2.01 -15.05%
Route 2 6.75 6.81 0.9% 1.57 1.60 1.9%
Total 13.51 12.99 -3.9% 3.93 3.61 -8.3%
Conclusions

The findings discussed above do supptéypothesis 2.1.2 - There is an improvement in the
travel time on major streets in the project area during special events using Advanced Parking
compared to similar events not using Advanced Parking. Travel time on Route 1 improved
during the Smithsonian Exhibition. There was a 8d#¢rease in travel time and 15.0% decrease
in stopped time delay on Route 1 when Advanced iRgrkvas used compared to when
Advanced Parking was not used. Travel time on R8utmained relatively constant during the
Smithsonian Exhibition. There was a 0.9% increasgavel time and 1.9% increase in stopped
time delay on Route 2 when Advanced Parking wad gsenpared to when Advanced Parking
was not used. Although travel time and stopped til@ky increased slightly on Route 2, the
cumulative result was positive. The cumulative agertravel time and stopped time delay on
Route 1 and 2 decreased by 3.9% and 8.3% respgctileen Advanced Parking was used
compared when Advanced Parking was not used.

Objective 2.2 - Assessthe volume of traffic rerouted asaresult of the system.

Summary of Findings
The key volume findings addressing the effectivenels Advanced Parking to reroute traffic
within the project area using Advanced Parkingpmesented below

» Eastbound Kellogg Blvd. at Washington Street iasesl by 26.1%.

* Northbound Wabasha Street at Kellogg Blvd. incedasy 21.1%.

* Southbound St. Peter Street at 6th Street inaldas25.8%

* West 7th Street and Kellogg Blvd. Intersection Wk increased by 15.5%.

* West 7th Street and 5th Street Intersection Voluroeased by 6.3%.

Key Conclusions

There were several changes in the traffic distrdoubn selected roadways based on parking
availability information presented by Advanced Ragk However, the results of the ability of
Advanced Parking to reroute traffic within the i are inconclusive since it is unclear whether
the changes in the volume distribution are duedoakced Parking or due to an overall increase
in volume in the project area.

Hypothesis 2.2.1 - Traffic flow in the affected area will improve du® Advanced Parking.

MOE 12 - Change in traffic volumes on selected roadway segisen the project area before
and during the test at special events.

Discussion of Findings
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Note: Local references to street directions are usedlifioaally, Seventh Street is considered
E/W, Kellogg Blvd. from Washington Street to theses E/W, Kellogg Blvd. from Seventh
Street to the north is N/S, and St. Peter and Web8¢reets are N/S.

Traffic volume data was collected at several lagati during the Smithsonian Exhibition to
determine the effect of Advanced Parking on thé&ibistion of traffic in the project area (see the
following page for traffic volume locations). Traff volumes were compared at strategic
locations based on information displayed on specdvanced Parking signs. There are
applicable comparisons during the 12:00 to 2:00. pime period for the Smithsonian Exhibition

on Friday, November 1, 1996 (without Advanced Reagkiand Friday, November 8, 1996 (with
Advanced Parking). On Friday, November 1, 1996, @ngc Center Ramp had an average of
about one hundred spaces available and the AdvaRegking signs were off. On Friday,

November 8, 1996, the Civic Center Ramp was atappand the Advanced Parking signs were
on.

Information on four specific signs (#5, 8, 9 andsh@wn on the following page) were correlated
with traffic volumes at several strategic locatioMghen Sign #10 indicated the Civic Center
Ramp was closed, the volume on EB Kellogg BlvdWatshington Avenue was 26.1% higher
than when Sign #10 was blank and the Civic Certenprhad space available. Concurrently, the
number of vehicles turning left from SB Kellogg Bivto EB West 7 th St. increased by 22.5%
when Sign #10 indicated the Civic Center Ramp waés f

When Sign #5 indicated the Civic Center Ramp wased, the volume on NB Wabasha Street
was 21.1% higher than when Sign #5 was blank aadCillic Center ramp had space available.
The volume on WB Kellogg Blvd. at Washington Avenwas unsuccessfully collected on
November 8, 1996 and is not available for compariso

During the 12:00 to 2:00 p.m. time period, signa#®o indicated the Civic Center Ramp was
closed. During this time, the number of vehiclemitg right from EB 5th Street to WB 7th
Street was 13.0% higher than when Sign #9 was bdemkthe Civic Center ramp had space
available. Concurrently, the volume proceeding &3 Street at 7th Street also increased by
36.1% when Sign #9 indicated the Civic Center Rarap full.

During the 12:00 to 2:00 p.m. time period, signa#So indicated the Civic Center Ramp was
closed. During this time, the number of vehiclesceeding WB on West 7th Street at 5th Street
remained the same when Sign #8 was blank and thie Center ramp had space available.
Concurrently, the volume proceeding on SB St. P8teget at 6th Street increased by 25.8%
when Sign #8 indicated the Civic Center Ramp wés fu

Supporting Data

The following tables summarize the data correlatb@tween parking occupancy information
displayed on the Advanced Parking signs with tla#fitr volume distribution data at selected
points within the project area. The November 1,6188ta was collected during the Smithsonian
Exhibition in the 12:00 to 2:00 p.m. time periodemhthe Civic Center Ramp had an average of
100 open parking spaces and the Advanced Parlgng svere not operating. The November 8,
1996 data was also collected during the SmithsoBidmbition in the 12:00 to 2:00 p.m. time
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period when the Civic Center Ramp was full and Atvanced Parking signs displayed the

parking information.

Sign #10 — SB Kellogqg Blvd. At Smith Street

EB Kellogg SB Kellogg

Blvd. at Blvd. To EB

Washington 7" St

St.

Nov. 1, 1996 | Nov. 8, 1996 % change Nov. 1, 1996 v.01996 % change
12-1pm 389 490 26.0% 303 318 6.0%
1-2pm 432 545 26.1% 248 357 44.0%
12-2pm 821 1035 26.1% 551 675 22.5%
Sign #5 — WB Kellogg Blvd. At Wabasha Street

WB Kellogg NB Wabasha

Blvd. at north of

Washington Kellogg Blvd.

St.

Nov. 1,1996| Nov. 8, 1996 % change Nov. 1,1996 v.01996 % change
12-1pm 621 N/A N/A 358 428 19.6%
1-2pm 585 N/A N/A 363 445 22.6%
12-2pm 1206 N/A N/A 721 873 21.1%
Sign #9 — EB 8 Street at Fifth/Main/Sixth

EB 5" St. to EB 5" St. at

WB 7" st. West 7' St.

Nov. 1, 1996 | Nov. 8, 1996 % change Nov. 1, 1996 v.01996 % change
12-1pm 112 149 33.0% 256 279 9.0%
1-2pm 165 164 0.6% 173 305 76.3%
12-2pm 277 313 13.0% 429 584 36.1%
Sign #8 — SB St. Peter Street at W.Street

WB W. 7" st. SB St. Peter

at 5" St. at 6" St.

Nov. 1,1996| Nov. 8, 1996 % change Nov. 1,1996 v.01996 % change
12-1pm 693 702 1.3% 419 550 31.3%
1-2pm 629 622 -1.1% 470 568 20.9%
12-2pm 1322 1324 0.1% 889 1118 25.8%
Conclusions

For each of the four sign information/traffic volarosomparisons, a change in the distribution of
traffic was expected. For the Sign #10 volume campa, it was expected that there would be a
change in the distribution of volume from EB KelipBlvd. at Washington Street to the left turn
movement from SB Kellogg Blvd. to EB West 7 th $trelt was expected that when the
motorists received the information that the Civiener Ramp was full, they would change
routes at Kellogg Blvd. and West 7 th Street tesparparking in the Rice Park area as specified
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on the Advanced Parking sign. There was a 22.5%ase in the number of vehicles turning left
from SB Kellogg Blvd. to EB 7 th Street; howevertivolume on EB Kellogg Blvd. At
Washington Street, which was expected to decreaseased by 26.1 %. The results for Sign
#10 are inconclusive since it is unclear whetherdhange in the volume distribution was due to
Advanced Parking or an overall increase in volumthe project area.

For the Sign #5 volume comparison, it was expedted there would be a change in the
distribution of volume on WB Kellogg Blvd. at Waslgton Street to the right turn movement
from WB Kellogg Blvd. to NB Wabasha Street. It wagected that when the motorists received
the information that the Civic Center Ramp was, filey would change routes at Kellogg Blvd.
and Wabasha Street to pursue parking at the Vi®tamp as specified on the Advanced Parking
sign. There was a 21.1% increase in the numberebicles turning right from WB Kellogg
Blvd. to NB Wabasha Street, however the volume dd K¢llogg Blvd. At Washington Street
was not available for analysis. The results fonSi§ are inconclusive since it is unclear whether
the change in the volume distribution was due towakded Parking or an overall increase in
volume in the project area.

For the Sign #9 volume comparison, it was expedted there would be a change in the
distribution at the EB approach of 5th Street dt 3treet. It was expected that when the
motorists received the information that the Civen@&r Ramp was full, they would not turn right
to go toward the Civic Center, rather they wouldgeed on 5 th Street to pursue parking in the
Rice Park area as specified on the Advanced Padigrg There was a 36.1% increase in the
number of vehicles proceeding on EB 5th Street,dwvavthe number of vehicles turning right,
which was expected to decrease, increased by 13THé. results for Sign #9 are also
inconclusive since it is unclear whether the chamgehe volume distribution was due to
Advanced Parking or an overall increase in volumthe project area.

For the Sign #8 volume comparison, it was expedted there would be a change in the
distribution at the SB approach of St. Peter Sta¢dt/est 7th Street. It was expected that when
the motorists received the information that thei€@enter Ramp was full, they would not turn
right to go toward the Civic Center, rather theywdbproceed on St. Peter Street to pursue
parking at the Victory and Garrick ramps as spediibn the Advanced Parking sign. There was
a 25.8% increase in the number of vehicles proogedn SB St. Peter Street, however the
number of vehicles turning on WB West 7th Stredijclv was expected to decrease, remained
the same. The results for Sign #8 are also incen@usince it is unclear whether the change in
the volume distribution was due to Advanced Parlangn overall increase in volume in the
project area.
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Support Other St. Paul ITS Projects Test Plan Report

Objective 3.1 - Assess the applicability of the system for extensio support other traffic
functions in downtown St. Paul.

The purpose of this objective is to assess thenfiateof Advanced Parking to support other ITS
programs of Minnesota Guidestar in downtown Stl.Pau

The evaluation relies on the sign manufacturer€cifpations, which outline the sign
capabilities.

Summary of Findings

» counter signs have variable message capabilties ljne, 4" characters, 7 characters per
line, fixed and sequenced messages)

o full matrix displays have variable message capedsl (one line, 9" characters, 8
characters per line, fixed and sequenced mess&yRsiwo line, 4" characters, 16
characters per line, fixed and sequenced messages).

» although the electronic signs are not designeoktfully portable, they could be moved
to another location with an appropriate foundati@n, power supply, and other
component/system modifications.

Key Conclusions

Both the counter and full matrix signs currentlywéahe capability to accommodate variable
messages that can be programmed from the St. IpafficTControl Center (TCC) and displayed
in real-time. However, it may be difficult to usket counter signs to support other traffic
functions in downtown St. Paul, aside from parkavgilability. Since the counter sign displays
are physically correlated with a particular parkiagility on the sign, it would be extremely
difficult for the motorist to comprehend a non-patkrelated message. The counter signs with
full matrix displays on the other hand, could beduso support other traffic functions since the
matrix is physically independent of any parkingiligcon the sign.

MOE 14 - Capability of the signs to accommodate variable seges that can be programmed
by the TCC (St. Paul Traffic Control Center) andggilayed in real-time.

Discussion of Findings
There are two types of electronic Advanced Parlgign configurations; counter signs and
counter signs with a full matrix display.

Typical Counter Sign- The counter signs have been designed spedfficaldisplaying parking
space availability information for particular gagag however they are equipped with a seven
character LED display (4" character height) that display any type of ASCIl message. In
normal operation they are displaying the numberawdilable parking spaces. There are 10
counter signs in the project area, 6 of which hheefull matrix display as well.

Typical Counter Sign with Full Matrix Display The counter signs with full matrix display are a
general purpose sign with all the capabilitieshaf tounter signs as well as a full matrix display.
The display is made by a full matrix zone (96 pixetle by 16 pixel high). The matrix can
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display one line of 8 characters (9" character Igigr two lines of 16 characters (4" character
height). The matrix can store up to 10 messageandlisplay up to 7 sequenced messages at a
time. In normal operation, the signs are displaylmgnumber of available parking spaces on the
counter portion of the sign while the full matrixsplay provides event messages. There are 6
counter signs with full matrix displays in the grcj area.

Conclusions

Both the counter and full matrix signs currentlwéahe capability to accommodate variable
messages that can be programmed from the St. PafficTControl Center (TCC) and displayed
in real-time. A fixed message or a sequence of agesscan be sent to any particular counter
sign by a manual override from the TCC. Each siga s own address. However, it may be
difficult to use the counter signs to support ottraffic functions in downtown St. Paul, aside
from parking availability. Since the counter sigrspliays are physically correlated with a
particular parking facility on the sign, it woulde bextremely difficult for the motorist to
comprehend a non-parking related message. Theaosigns with full matrix displays on the
other hand, could be used to support other trdfficctions since the matrix is physically
independent of any parking facility on the sign.eTiall matrix display also has the adequate
space available (two lines with 16 four-inch ch#eex each) and can store up to 10 sequenced
messages and display up to 7 sequenced messagesiat

MOE 15 - Ability of the signs to be moved to other locations and operated in a wireless
mode.

Discussion of Findingsand Conclusions

Although the electronic signs are anchored to acka foundation, they are somewhat
transportable. However, in order to relocate a,smmew foundation and power supply are
needed. Since radio communications are used, esttizgl a communication link to the new site

is not difficult. Relocating an existing sign remps new or modified sign panels. Due to the
modular design of the sign components, this coelditne relatively easily and inexpensively.

Also, some reprogramming at the central computarldvbe necessary. Therefore, although the
electronic signs are not designed to be fully gietathey could be relocated as described above.
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Technical Assessment Test Plan Report
Objective 4.1 - Assess the performance and reliability of the overall system.

Objective 4.2 - Document the amount of time the system was operational and available.
The purpose of these objectives is to assess tmmital performance of the system and its
components to provide accurate, reliable, real-imf@mation.

The evaluation relies on operating and maintenagcerds kept throughout the operational test.
The system operators (TCC personnel, participapagking facilities) documented system
component failures. A log sheet was provided téesgsoperators for this purpose.

Summary of Findings

» System was operated 2188 hours between March9s, d&¢d March 31, 1997.

» During the period of March 1, 1996 and March 391, 33 system failures were logged.

» 21 of the 33 failures were a result of eitherghtining strike at one of the facilities or
failures of the garage operators to correctly aeeitze system.

* The system operated without any logged failure@91Rours or 55% of the time the
system was in operation.

e From November 1996 to March 1997, the system wadly functional (no logged
failures) over 96% of the time it was operating.

Key Conclusions
* Once the system was "debugged" it was very raiabl
* Operational test schedules need to allow for systalidation and testing prior to full
operation and evaluation.

MOE 16 - Percent of timeduring thetest that the system was operating (available).

Discussion of Findings

From March 1, 1996 through March 31, 1997 the systeas operated 2188 hours. During that
period, 33 failures were logged by the city of Baul Public Works Department. 21 of the 33
failures were a result of either a lightning strikeone of the facilities or failures of the garage
operators to correctly operate the system. As altrethe system operated with some type of
system failure during a scheduled event for a twt&09 hours. Therefore, the system operated
without any logged failures during scheduled evar89 hours or 55% of the time the system
was operational. See the Appendix for detailedifailog.

An analysis was done to determine on a monthlysbd&® amount of time the system operated
without logged failures during scheduled eventsc&dages ranged from 0% to 100% fully
functional. For the purposes of this analysisyffilinctional is defined as operating without any
logged failures. There was one 4-month period, B@ythrough Aug-96 where the system
operated 100% of the time with at least one logigéldre. However, during this period the
equipment failures were isolated primarily to orerking facility. Full functionality of the
system improved greatly beginning in Nov-96. Thsteyn was fully functional nearly 849 hours
of the 880 hours the system was operated, or @& & the time.
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Supporting Data

Percent of the Time During the Test that the System Was Operating (Available)

Month HoursOn HoursFully % Fully Cumulative | Cumulative | Cumulative
Functional Functional HoursOn HoursFully % Fully

Functional Functional
Mar-96 105 98 93% 105 98 93%
Apr-96 89 53 60% 194 151 78%
May-96 174 0 0% 368 151 41%
Jun-96 158 0 0% 526 151 29%
Jul-96 227 0 0% 753 151 20%
Aug-96 168 0 0% 921 151 16%
Sep-96 134 68 51% 1055 219 21%
Oct-96 253 141.5 56% 1308 360.5 28%
Nov-96 268 246 92% 1576 606.5 38%
Dec-96 124 124 100% 1700 730.5 43%
Jan-97 177 177 100% 1877 907.5 48%
Feb-97 146 136.5 93% 2023 1044 52%
Mar-97 165 165 100% 2188 1209 55%
Conclusions

System reliability increased significantly afteretfirst six months of operation. This type of
system "debugging" is expected during the implesde@n of a system of this type. Therefore, it
is important to allow adequate time to "debug"” ey when they are first brought online since
system failures may adversely effect the publiceptamce and evaluation of the system.
Therefore, project schedules should allow for ddatilon and testing period to identify and
correct any functional problems within the systesfobe full operation and evaluation begins.

Objective 4.3 - Assess how well the system components were integrated together and
performed.

Summary of Findings
o 33 "System Failures" were recorded between Mayd®26 and March 31, 1997.
* 73% of the logged failures were hardware related.
* 45% of logged failures were the result of actigralsystem operator.
» Software accounted for 9% of logged failures.

Note: The total percentage for failures listed above eds€l00% due to several of the system
breakdowns having multiple type codes listed (€S9).

Key Conclusions
e System components were well integrated and funetiaas designed.
* Non-continuous (special events only) use of thstesy may have contributed to some of
the component breakdowns.
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MOE 18 - Description of the system components (data collection and communications) and
assessment of their interface.

Discussion of Findings

This section provides a general description of thea collection and communication

components of the Advanced Parking system. In généne system is comprised of data
collection equipment at each of the participatiagkpg facilities, communication from the data
collection equipment to the phone company via dedit phone lines, a T1 telephone line from
the phone company to the central computer, and wierless communication from the central
computer to the electronic signs.

Parking Facility Equipment

Parking facility equipment consists of loop detestdor counting vehicles and computer
processing equipment to calculate the number afadbla parking spaces and communicate that
information to the central computer located in $tePaul City Hall Annex building.

Parking Facilities to Central Computer Communicatic

The data from the controllers at the parking féiesi is transmitted to US West over dedicated
private phone lines. At US West the signals arelioed and sent to the City Hall Annex over a
T1 telephone line. In order for the system to wpr&perly with the system software, the same
communication technology had to be used for eadkingafacility.

Central Computer at St. Paul Traffic Control Centélf CC)

A Pentium personal computer (PC) located at the Pawl City Hall Annex controls the

Advanced Parking system. Incoming data signals fiteen10 parking facilities are broken down
using a channel bank located near the computer. HBeincludes a special board which
processes information from the system softwarerbeitois transmitted to the field via a radio
modem/wireless transmitter.

Central Computer to Electronic Sign Communications

The communications from the central computer to digms happens in two stages. First, the
signal is sent via RAM radio communications to aNRAase station. From there the data is
again sent via wireless communication technologgeich electronic sign.

Electronic Signs

There are three types of electronic signs that nugkthe guidance component of the Advanced
Parking system. There is a Master Sign that integrall of the electronics needed to operate the
signs. These electronics include power suppliesaneand electronics and communications

electronics. The Master Sign "manages” all othgnsiat the same location. In addition, there is
a Slave Sign that can display a seven-charactesageshat it receives from the Master Sign.

Finally, there is the Full Matrix Sign. This sigmarc display two-line messages with sixteen

characters per line.

Conclusions

The Advanced Parking system is comprised of rediapkeviously field tested components.
Parking facility operators indicated the equipmtnictioned properly and required very little
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intervention on their part. Many of the Advancediitag components have been successfully
used extensively in Europe. A significant differeneith the St. Paul system was its use for
special events only. All existing systems in Eur@pe operated continuously. Although there
isn't specific data which supports this, it was udfilat that the non-continuous operation
contributed to some of the system component praflem

MOE 19 - Number of system failures, by component.

Discussion of Findings

City of St. Paul staff recorded system breakdowsisguthe System Component Failure Log. 33
system breakdowns were recorded between March 96 &48d March 31, 1997. Each system
breakdown was classified using a type code (H =diare; S = Software; O = Operator). Two
or more codes for the same logged failure indieatmmbination of causes. Of the 33 logged
system breakdowns for the period indicated abo#€;73%) were hardware related. Three (9%)
of the logged failures can be attributed to sysseftware and 15 (45%) are the result of action
by an operator. It should be noted that the totat@ntage exceeds 100% due to several of the
system breakdowns having multiple type codes ligtegl HS).

The number of system failures, by component, wasroened by analyzing the action taken to
repair the breakdown. This analysis was done fdy trose logged failures that indicated the
cause was hardware or software related, or a canbmof the two. There were 26 such logged
failures between March 1, 1996 and March 31, 1€®htrollers and telephone communications
combined for 17 (65%) of the 26 logged failureseféhwere 10 (38%) logged failures involving
controllers. For eight (80%) of those, the actiomepair was to reset the controller. Six (86%) of
the seven telephone communication failures wereanger from the US West equipment.

Supporting Data
The following table summarizes the failures by comgnt and the associated action to repair
them for the period March 1, 1996 through March1397.

Frequency Distribution of Action to Repair - By Component

Component Action to Repair Occurrences
Controller Reset Controller 8

Repair Controller 1

Replace Controller 1
Subtotal 10

Communications No Carrier (US West) 6
Replace Comm. Line 1

Subtotal 7

Modem Reset Modem 1
Replace Modem 1

Subtotal 2
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Breaker
Subtotal
Amp
Subtotal

Detector
Subtotal

Central Computer
Subtotal

Unknown
Total

Conclusions

Overall the system functioned very well. The systeoitware was very reliable and no
significant hardware problems were encountered p8&ugdrom the various project partners in
resolving systems problems when they arose was.good

Nearly half of all logged system failures betweearth 1, 1996 and March 31, 1997 were the
result of action by a system operator. Informatigethered from interviews with system

operators, both public and private, indicated that roles and responsibilities for the various
parties involved were not always clearly defined amderstood. Operations and maintenance

Replace Breaker

Tune Amp

Repair Detector

Reboot

26

planning and training of personnel is very impottan
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System Costs Test Plan Report
Objective 5.1 - Document the actual cost (by entity) of the opeaatal test.

MOE 20 - Total project costs of each member of the Projecamdgement Team, including
labor, over the life of the projdc

Discussion of Findings

The evaluation of MOE 20 relies on documentationatif capital, equipment, installation,
maintenance, and operating costs of the Advancekingasystem components as well as all
contributions from participants involved in the ja. The total cost of the Advanced Parking
operational test was $1,190,000.

Supporting Data
The contributions of each member of the Project &¢@ment Team are summarized in Table 8-
1 below.

Table 8-1: Operational Test Contributions

Mn/DOT" City of St. Paul AGS Group Parking TOTAL
Facilities
Operational Test $850,500 $84,300 $189,500 $65,700 $1,190,000
Total

“Includes $600,000 FHWA support.

The detailed project costs incurred by each tedicgzant are summarized in Table 8-2 on the
following page. Please note that in some casescdbe incurred by test participants does not
represent the participant's total contribution. DT, city of St. Paul, and the participating

parking facilities contributions include the costscurred by the design and evaluation
consultants and a portion of the costs incurrethbysign manufacturer.

Objective 5.2 - Estimate the operational costs for future deploynten

MOE 21 - Estimate operating and maintenance costs of futaeployment in St. Pdu

Discussion of Findings

The evaluation of MOE 21 relies on the Advancedkipgrcost information documented under
MOE 20. The documented costs incurred during treraipnal test are used to determine unit
costs for each of the key components of Advancekifia

Supporting Data

The total and unit costs of Advanced Parking conepts and their estimated cost for future
deployment are presented below in Table 8-3.
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Table 8-3: Cost of System Deployment

Components Total Cost Incurred Units Unit Cost Cost of Future
Deployment

M anagement and

Coordination

System Planning and $74,250 20 locations $3,700/location $3,00/location

Design

System $81,100 20 locations $4,050/location $3,500/locatio

Development

Management and | $54,750 20 locations $2,750/location $2,300/locatio

Coordination

Test Evaluation $109,200 7 special events $15,6e601e $0

Marketing $8,900 N/A N/A N/A

Equipment and

Installation

Electronic Signs $495,500 10 matrix signs $49,560/s $49,550/sign

Static Signs $81,700 46 static signs $1,780/sign , 78 sign

Communication $92,400 20 locations $4,620/location $4,620/locatio

Lines

Parking Facility $73,100 10 facilities $7,310/facility $7,310/fatyli

Equipment

System Software $39,300 1 system $39,300/system iatMar

Startup/Testing/ $40,500 20 locations $2,025/location $1,700/locrtio

Training

Operationsand

M aintenance

Labor $18,600 14 months $1,325/month $1,125/month

Communication $20,700 16 months $1,300/month $1,300/month

Lines

"Units: locations = number of electronic signs (a0) parking facilities (10)
special events = Civic Center Events matrix sigmeseetronic signs

" Future Deployment Costs are estimated based oh dosis incurred and lessons learned
during the operational test. Some unit costs fourtu deployment were estimated 15-20% less
than costs incurred during the operational test.

™ The total cost of software development consistsath fixed and variable costs. The variable
costs are a function of what the changes to thesyare. The fixed cost each time a software
change is needed is $10,450.

This includes travel and one week on-site tesfirge variable costs, depending on what has to
be done, are:

* $2,300 per sign for a new sign on an existing mast

e $4,246 per mast for a new mast (up to 5 signs)

* $4,220 per new garage
Example: two new garages, three masts and oneaigan existing mast are added to the
system. The cost of software development would be:
$10450 + 2 x $4220 + 3 x $4246 + $2300 = $33928.
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L egal, Institutional and Private Sector 1ssues Test Plan Report

Objective 6.1 - Identify significant institutional and legal issuegncountered with initiating
and implementing the operational test, and appratke effect of their impacts.

Summary of Findings
* No legal issues were identified.
* Institutionally, roles and responsibilities foropgct participants must be clearly defined
and documented early in the project.
* Clear communication between project partners ig veportant.

Key Conclusions
» The institutional issues identified had littlerar effect on the operational test.

Measurement 6.1.1 - The institutional, legal and private sector issuescountered will be
provided by the City of St. Paul and the parkingcfity operators.

MOE 22 - List of institutional and legal issues encountered.

Discussion of Findings

Staff from Mn/DOT, city of St. Paul Public Works partment, city of St. Paul Planning and
Economic Development Department, and Edwards & é&eltnc. were interviewed to identify
any institutional, legal and private sector isstiest came up during the Advanced Parking
operational test.

In general, the interviewee accounts' indicatedt e project went smoothly with few
institutional, legal or private sector issues agsiNo legal issues were identified. Overall, the
test went very well and much was learned.

Communication between the parties involved was saenvery important. At times,
communication was not as good as it could have .bdewever, the overall management and
coordination of the project was very effective.

The partnerships formed for the operational tesewery successful. The relationships between
the agencies involved in the test were seen asgoag. This can be attributed, in part, to trained
and experienced project managers.

There was a consensus among those interviewedhdhables and responsibilities of everyone
involved needed to be better defined. In particutae responsibility for maintaining equipment

at private facilities was not clearly defined. Idddion, operations and maintenance for post
operational test operation was not adequately addde

Supporting Data
A complete summary of all discussions with thogerwiewed is in the Appendix.
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Conclusions
* Roles and responsibilities for project particiganinust be clearly defined and
documented early in the project.

MOE 23 - Assessment of effects of institutional and legsdues on test.
Discussion of Findings

It was believed that the issues identified by thgget participants had little or no effect on the
operational test. However, the uncertainty surrcagndome roles and responsibilities may have
lead to an increase in the amount of time to cotegeme of the work.

Supporting Data
A complete summary of all discussions with thogerwiewed is in the Appendix.

Conclusions
* Roles and responsibilities for project particiganinust be clearly defined and
documented early in the project, to ensure effigeagression of the operational test.
* These issues had little or no effect on the ojmeral test.

Objective 6.2 - Identify concerns and objections of parking faity operators to share real
time information, and summarize how resistance wasrcome.

Summary of Findings
» One patrticipating parking operator was not suratwhey had to gain by being involved
in the test since they were already at 98% of dgpac
* No other concerns or objections of parking fagiiperators were raised.

Key Conclusions
* Advanced Parking operators should understand ttenpal impacts of displaying
inaccurate information.
* All test participants should retain a thorough enstnding of the potential overall
benefits for the motoring public, rather than oiadgusing on their own benefits.

MOE 24 - List of concerns/objections of parking operators itielease real-time information, by
type of operator (public, private).

MOE 25 - Summary of how parking operatorgoncerns were resole

Discussion of Findings

There were very few concerns/objections to relepsdal-time parking availability information.
One patrticipating parking operator wondered whay thhad to gain by being involved in the test.
Their concern was if the system had problems amadcurate information was displayed, it
would hurt their business because they are typie#ld8% capacity.
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Supporting Data
A complete summary of all discussions with thogerwiewed is in the Appendix.

Conclusions
* Advanced Parking operators should understand ttenpal impacts of displaying
inaccurate information.
» All test participants should retain a thorough enmstnding of the potential overall
benefits for the motoring public, rather than oiadgusing on their own benefits.

Objective 6.3 - ldentify level of participation from the parkinglot operators that were
approached to participate in the test and reasooslbw/no participation.

Summary of Findings
* None of the parking operators who were approaetedit the operational test chose not
to participate.
» There were parking operators who wanted to paetei but could not in order to keep the
size of the system at a reasonable level for tbte te
» There were no complaints from non-participatingkpay operators.

Key Conclusions
* The level of participating from parking operatavas outstanding. All operators that
were approached to participate in the test pasteip.

MOE 26 - Level of participation from the parking lot opetars that were approached to
participate in the test and reasons for low/no paipation.

Discussion of Findings

The level of participation from parking operatorasn100%. No parking operators who were
approached about the operational test chose rp#rtwipate. There were parking operators who
wanted to participate but could not in order tofkéiee size of system at a reasonable level for
the test. There were no complaints from non-paditthg parking operators.

Supporting Data
A complete summary of all discussions with thogerwiewed is in the Appendix.

Conclusions

The level of participation from parking operator@aswvoutstanding. All operators that were
approached to participate in the test participalédere should be no problem finding parking
operators to participate in future deployment sitice city of St. Paul has already been
approached by non-participating parking operatdre want to be involved.

Objective 6.4 - Identify significant institutional issues that maimpact the deployment of the
system or the long-term operation of the parkinganmation system.
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Summary of Findings and Conclusion
* There were no significant institutional issuesitifeed that would impact the deployment
of the system or the long-term operation of theéipgrinformation system.

MOE 27 - Assessment of effect of institutional issues aptbyment of the syste

Discussion of Findings

It was thought that the issues identified by thajgmt participants had little or no effect on the
operational test. However, the uncertainty surrcagn@ome roles and responsibilities may have
lead to an increase in the amount of time to cotafgeme of the work.

Supporting Data
A complete summary of all discussions with thogerwiewed is in the Appendix.

Conclusions

The effect of the institutional issues encountetedng the operational test on the deployment of
the system are minimal. All issues encountered ccadsily be addressed prior to future
deployment based on the documented lessons leliomedhe operational test.

Objective 6.5 - Identify the level of private sector participandn the funding of the test.

Summary of Findings

Private sector contributions accounted for mora t2&% of the cost of the operational test. The
combined participating parking operator contribntiwvas $65,700 (5.5%) and the AGS Group
(sign manufacturer) contribution was $189,500 (16%)

Key Conclusions
» Public participants indicated satisfaction in kxeel of private sector participation in the
funding of the test.

MOE 28 - Comparison of private sector participation witbtal cost of test.

Discussion of Findings

Private sector contributions accounted for mora &% of the cost of the operational test. The
combined participating parking operator contribntavere $65,700 (5.5%) and the AGS Group
(sign manufacturer) contribution was $189,500 (16Phe AGS Group's contribution included a
30% discount on signs and services.

Supporting Data
Detailed cost and contribution information can derfd in the System Costs Test Plan Report.

Conclusions

Public participants indicated satisfaction in tbedl of private sector participation in the funding
of the test.
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Objective 6.6 - Document any lessons learned in soliciting andtaining private sector
support.

MOE 29 - Lessons learned in soliciting and obtaining priteasector contributions.

Summary of Findings

Interviews with project participants indicated thaere is a need for good marketing and
salesmanship to attract private sector participagiod contribution. Some indicated that training
in those areas may be need. Early public involvénaenl education would help to promote
private sector participation and contributions.

Supporting Data
A complete summary of all discussions with thogerwiewed is in the Appendix.

Lessons Learned

» Marketing and salesmanship skills are neededttacatprivate sector participation and
contribution.

* Public education and early involvement would help promote private sector
participation and contributions.
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Transferability Assessment Test Plan Report

Objective 7.1 - Assess the influence of St. Paul-specific charagtécs and external factors on
outcome of the operational test.

Assessment 7.1.1 - St. Paul characteristics and external factors thaffected the test will be
identified and their influence on test results witle determined.

MOE 30 - List of St. Paul characteristics and external fexes that could affect the test.

MOE 31 - Assessment of influence of St. Paul characteristasd external factors on test
results.

Discussion of Findings

There were very few St. Paul specific charactesstinat may have affected the operational test.
One St. Paul specific characteristic is the aml@asfcthe Rice Park area which attracts visitors
to downtown St. Paul; however it is unclear whatany, effect this characteristic had on the

operational test. Another St. Paul characteristihe method of payment at participating parking
facilities. Some of the parking facilities chargedlat event rate whereas other facilities charged
an hourly rate. The method of payment may havedradnpact on the motorists' decision of

where to park, although persons unfamiliar withF&tul parking rates may not have known the
cost until after the event. Although this charaster may have affected the operational test, it
would be very difficult quantify its impact.

Construction in the project area may have beenxaéerreal influence on the operational test.
Road construction and Civic Center expansion caostn restricted vehicular and pedestrian
traffic on Kellogg Blvd. throughout the operatiortekt. The Wabasha Street bridge over the
Mississippi River was closed in Fall 1996 for restoaction. Construction in the project area
probably affected travel time and the distributioh traffic; however, the construction was

occurring with and without Advanced Parking whidiogld not have affected the change in
travel time and traffic distribution.

Conclusions
Although St. Paul characteristics and construditiotie project area affected travel time and the
distribution of traffic, they did not affect the toome of the operational test.

Objective 7.2 - Document”lessons learned" from the operational test, based practical
experience, and suggest system modifications fgrldgment in St. Paul and other sites.

Summary of Findingsand Key Conclusions

Lessons learned from the operational test are deoted under Assessment 7.2.1. Generally, the
lessons learned can easily be addressed priotuefdeployment and will substantially improve
the implementation, operation, and maintenancbeystem.
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Suggested system modifications from the operatioesti are documented under Assessment
7.2.2. The most beneficial modification would be #ddition of signs on 1-94 and I-35E that
would identify the special event and direct motisri® use a specific freeway exit.

Assessment 7.2.1 - Lessons learned from the operational test will laketermined from
discussions with the Project Management Team anst tesults.

MOE 32 - Lessons learned from test.

Discussion of Findingsand Conclusions

There were a total of four Lessons Learned docuedetitrough the operational test. Although
only four were documented, each were identifiedsbyeral of the project partners at different
occasions.

Supporting Data
The following "Lessons Learned” were determinedmfradiscussions with the Project
Management Team and test results:

1. Lesson Learned - The roles and responsibilities of each public pridate partner need to
be clearly identified to ensure efficient implemaian, operation, and maintenance of
the system.

2. Lesson Learned - Participating parking facilities need adequateeraor training,
communication, and support in order to effectivepyerate their portion of the system
and deal with unplanned circumstance and techuii¢itulties. Operators also need to
stay on top of staff training, particularly witrafftturnover.

3. Lesson Learned - A contractor with similar traffic control equipmie installation
experience is critical in order to prevent delaymstallation and operation.

4. Lesson Learned - Project scheduling should allow for a system dation and testing
period to identify and correct any functional pek within the system prior to full
operation and evaluation.

Assessment 7.2.2 - The evaluation of the operational test resultaciuding parking operator
and TCC interviews, will identify possible modifitans of the system for deployment in St.
Paul and other sites.

MOE 33 - Suggested system modifications for deploymensinPaul.

MOE 34 - Suggested system modifications for deploymenbtimer sites.

Discussion of Findings and Conclusions

There were several suggestions for system modgitsit made by parking operators and

motorists. Most suggestions, although understaedabhy not justify changes to the system.
Suggestions included adding more signs, improvegvisibility of the signs, and not combining
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two facilities on one sign panel. While these sigtjige are understandable, it is important to
remain aware of the danger of developing a "toopleri system. Furthermore, specific facility
information could be provided in each facilitieemediate location.

It would be helpful to have signs on 1-94 and I-3%i&t would identify the special event and
direct motorists to the exit that would facilitatecess to available parking.

Supporting Data
The following suggested system modifications wetentified through parking operator and
TCC interviews, motorist surveys, and operatioaat tesults:

=

Do not combine two parking facilities' availajgaces on one sign panel.

2. Add signs on the surrounding freeways that ifietite event and direct the motorist to
the desired exit.

Improve the accuracy and transmission speedeanformation to the signs.

Add more signs.

Increase the visibility of signs (letter heigsize of sign, color, etc.).

ok w
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